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Use of hospital services by patients with chronic conditions in

sub-Saharan Africa: a systematic review and meta-analysis
Stephen A Spencer,? Jamie Rylance,? Jennifer K Quint,” Stephen B Gordon,* Paul Dark? & Ben Morton?

Objective To estimate the prevalence of individual chronic conditions and multimorbidity among adults admitted to hospital in countries
in sub—Saharan Africa.

Methods We systematically searched MEDLINE®, Embase®, Global Index Medicus, Global Health and SciELO for publications reporting on
patient cohorts recruited between 1 January 2010 and 12 May 2023. We included articles reporting prevalence of pre-specified chronic
diseases within unselected acute care services (emergency departments or medical inpatient settings). No language restrictions were
applied. We generated prevalence estimates using random-effects meta-analysis alongside 95% confidence intervals, 95% prediction
intervals and F statistics for heterogeneity. To explore associations with age, sex, country-level income status, geographical region and risk
of bias, we conducted pre-specified meta-regression, sub-group and sensitivity analyses.

Findings Of 6976 identified studies, 61 met the inclusion criteria, comprising data from 20 countries and 376676 people. None directly
reported multimorbidity, but instead reported prevalence for individual conditions. Among medical admissions, the highest prevalence
was human immunodeficiency virus infection (36.4%; 95% Cl: 31.3—41.8); hypertension (24.4%; 95% Cl: 16.7-34.2); diabetes (11.9%; 95%
(Cl:9.9-14.3); heart failure (8.2%; 95% Cl: 5.6—11.9); chronic kidney disease (7.7%; 95% Cl: 3.9—-14.7); and stroke (6.8%; 95% Cl: 4.7-9.6).
Conclusion Among patients seeking hospital care in sub-Saharan Africa, multimorbidity remains poorly described despite high burdens
of individual chronic diseases. Prospective public health studies of multimorbidity burden are needed to generate integrated and context-
specific health system interventions that act to maximize patient survival and well-being.
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Introduction

As life expectancy increases in sub-Saharan Africa, so too
does the number of people who live with chronic conditions.
Multimorbidity is defined as living with two or more chronic
health conditions, inclusive of interactions between chronic
communicable diseases and noncommunicable diseases.'”
Inequalities in access to health care for chronic conditions
affect early detection and control, and therefore on healthy
life expectancy. Where primary care provision is limited, the
index presentation of chronic disease is commonly through
hospital acute care services.*” Acute medical services in these
contexts traditionally have a single disease focus and may
overlook multimorbidity in vulnerable patients.

In sub-Saharan Africa, the burden from chronic diseases
is projected to increase: an estimated 125 million adults will
have hypertension by 2025;° and 26.9 million adults will
have diabetes by 2030.” Although dramatic reductions in the
incidence and mortality of human immunodeficiency virus
(HIV) have been observed in sub-Saharan Africa over the past
30 years, with increasing life expectancy, the high prevalence
of HIV infection is presenting new challenges and demands
within existing health-care systems.® As such, integration of
multimorbidity care into hospitals in sub-Saharan Africa will
be of increasing importance over coming years. Cohort studies
of adults in community settings have reported prevalence of
multimorbidity of 69% (absolute numbers not available) in
South Africa and 65% (252/389) in Burkina Faso.>® However,
data on the prevalence of individual chronic diseases and

multimorbidity in sub-Saharan African hospital settings are
limited."

To estimate prevalence of chronic disease within un-
selected cohorts of adult patients admitted to medical wards
and emergency departments within sub-Saharan Africa, we
conducted a systematic review of observational epidemiologi-
cal studies. We focused on hospital rather than community
presentations as populations in sub-Saharan Africa com-
monly have limited access to primary care. As such, hospital
presentation represents an important node of intervention to
control chronic disease and prevent development of secondary
complications. Development of prevalence estimates within
the region are important for policy-makers to prioritize and
optimize service design and care delivery in sub-Saharan
Africa.”"

Methods

We conducted and reported this PROSPERO-registered
systematic review (ID: CRD42021262708) in line with the
PRISMA 2020 statement.'?

Eligibility criteria

We employed the condition, context and population strategy
(Box 1) to define our study population, in line with guidance
for systematic reviews of observational epidemiological studies
reporting prevalence data.” Inclusion criteria were studies on

adults in sub-Saharan Africa who had an acute hospital admis-
sion to emergency department or medical ward (representative
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of an unselected inpatient population in
either emergency departments or medi-
cal wards). Data on outcome conditions
are available (Box 2).

Exclusion criteria were paediatric
populations; community or out-patient
settings (not acute care); denominator
not available for population of interest
(e.g. selected disease-specific cohorts or
patients recruited solely from renal or
cardiology wards); mental health con-
ditions; trauma or surgical conditions;
maternal, obstetric or gynaecological
conditions; behavioural risk factors
(excluding alcohol and tobacco); confer-
ence abstracts.

We excluded paediatric populations
as patterns and clustering of multimor-
bidity in children younger than five
years has been reviewed elsewhere, and
found to be different than adult popu-
lations.'® Similarly, multimorbidity in
maternal care in sub-Saharan Africa
has recently been examined, suggest-
ing a specific analysis for non-pregnant
adults would complement these efforts."”
We restricted studies to those published
and conducted since 1 January 2010 to
avoid the use of data before the acceler-
ated roll-out of antiretroviral treatment
(ART) in sub-Saharan Africa which has
driven changes in disease patterns.'®
The 2010 cut-oft is aligned with report-
ing frames of the Joint United Nations
Programme on HIV/AIDS (UNAIDS)
and Global Burden of Disease (GBD)
studies.**!” We did not apply language
restrictions to inclusion criteria.

Databases and search terms

We systematically searched MEDLINE®,
Embase®, Global Index Medicus, Global
Health and SciELO databases on 12
May 2023 for articles published since 1
January 2010. EndNote X9.3.3 software
(Thomson Reuters, Eagan, United States
of America) was used to export refer-
ences, and to identify and remove du-
plicates. Box 1 shows key search terms;
the full search strategy is available in the
online data repository.*

Selection process and data
collection

Two authors independently assessed
article titles, abstracts and full manu-
scripts to select studies meeting the
eligibility criteria. Subsequently they
piloted and refined the data collection
tool® using the first five eligible studies.
These two authors then independently
and manually extracted data from each
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Box 1.Conditions, context, population criteria and search strategy used for the
systematic review on patients with chronic conditions in sub-Saharan Africa

Criteria
Conditions: Chronic diseases or risk factors that are likely to contribute to multimorbidity.

Context: Acute admission to adult medical wards or emergency departments in hospitals in
sub-Saharan Africa.

Population: Adults of both sexes that meet the ‘context’ criteria (above).

Search strategy

(Hypertension OR diabetes OR obesity OR alcohol use OR tobacco OR kidney dysfunction OR
hypercholesterolaemia OR HIV/AIDS OR HIV treatment failure OR HIV treatment non-compliance
OR stroke ORischaemic heart disease OR chronic liver disease OR heart failure OR chronic kidney
disease OR chronic obstructive pulmonary disease OR multimorbidity) AND sub-Saharan Africa
AND acute hospital care AND adults

Box 2. Qutcome conditions used for the systematic review on patients with chronic
conditions in sub-Saharan Africa

We identified chronic conditions contributing to potential multimorbidity in adults in sub-
Saharan Africa from the Global Burden of Disease 2019 databases for risks (risk factor conditions)
and causes (diseases)."* The top 15 common causes resulting in death were included. In addition,
HIV treatment failure and non-compliance were included a priori as significant drivers of HIV
morbidity and mortality."

Primary outcomes

Prevalence of the pre-selected primary preventive conditions and secondary (end-organ)
conditions

Primary preventive conditions:

HIV, hypertension, diabetes, obesity, alcohol use, smoking and dyslipidaemia

Secondary (end-organ) conditions:

Stroke, ischaemic heart disease (including acute coronary syndrome), heart failure, chronic liver
disease, chronic kidney disease and chronic obstructive pulmonary disease (COPD)
Secondary outcomes:

(i) prevalence of multimorbidity in acutely unwell adult patients presenting to hospitals in
sub-Saharan Africa; (i) prevalence of decompensated chronic disease-associated admission;
and (jii) prevalence of HIV treatment failure, HIV treatment non-compliance, undiagnosed HIV

and HIV status awareness.

HIV: human immunodeficiency virus.

manuscript, and assessed for bias using
the modified Newcastle-Ottawa Scale
for non-randomized studies?' (online
repository).”” We categorized scores of
<3 as very high risk of bias; 3-6 as high
risk of bias; and scores of 7-9 as high
quality.*? Discrepancies in selection and
bias decisions were resolved through
discussion and arbitration by a third
reviewer.

Analysis

We captured extracted data using Micro-
soft Excel (Microsoft Corporation, Red-
mond, USA) and analysed using Stata 15
(StataCorp LLC, College Station, USA).
We assessed publication bias by visual
inspection of funnel plots of prevalence
data when > 10 prevalence estimates
were included,” and Egger’s test.” To
visualize and assess individual disease
prevalence alongside both 95% confi-
dence and prediction levels, we gener-
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ated forest plots with meta-analyses.”
We chose random effects modelling a
priori due to the expected high level
of heterogeneity,” and we calculated
pooled confidence with heterogeneity
by the Hartung-Knapp-Sidik-Jonkman
method.?”* Data were logit transformed
except when close to the extreme bound-
aries, where Freeman-Tukey double-
arcsine transformation® was employed
(the full STATA statistical analysis code
is available in the online repository).*

Heterogeneity was assessed by I’
statistic and by 95% prediction intervals
(95% PI) which estimate the range of
values in which future similar studies
would be expected to fall.** Random
effects models were used to calculate
95% PIs when > 5 study estimates were
included in the meta-analysis, due to the
high degree of imprecision with very low
numbers of estimates.*"*

559



Systematic reviews

Patients with chronic conditions in sub-Saharan African hospitals

Fig. 1. Flowchart showing the selection of studies included in the systematic review on
patients with chronic conditions in sub-Saharan Africa

6976 records identified:

« 3368 records through MEDLINE ©

+ 2698 records through Embase

« 516 records through Global Index Medicus
« 353 records through Global Health

« 41 records through SciELO

v

5896 titles screened for eligibility after duplicates removed

» | 4851 records excluded

\

1045 abstracts screened for eligibility

\/

301 full-text articles assessed for eligibility

» | 744records excluded

240 articles excluded:

+ 2articles from studies not conducted in sub-Saharan Africa

« 6articles presented community or out-patient data

« 7 articles not available

« 10 articles identified as duplicates

« 13 articles not representative of adult patients within medical or emergency
department settings

« 16 studies conducted before 2010

« 27 articles were only abstracts

« 37 articles did not have data on outcomes of interest

« 122 articles without the denominator for the population of interest

\

61 studies included in the review

We performed meta-regression
analysis where >10 prevalence esti-
mates were present per condition.** We
included a priori within univariable
meta-regression analyses: age (median
or mean); sex; date of study. In view of
continued expansion in ART availability
across sub-Saharan Africa,* we also
examined the temporal changes in the
prevalence of conditions through meta
regression. We also used meta regression
to assess the association between study-
level HIV prevalence and country-level
adult HIV prevalence (as given by GBD
2019 database for adults > 20 years)."

We pre-planned to report all preva-
lence estimates stratified by hospital
population (medical vs emergency de-
partment); country-level income status
defined by the World Bank 2022 Fiscal
Year;* geographical regions defined
by the African Union (Central, East-
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ern, Southern, and Western Africa);*
and Newcastle-Ottawa-Scale. We also
planned in advance to report prevalence
estimates among the high- and mid-
quality graded studies through sensitiv-
ity analyses once studies with a very high
risk of bias were removed.

Results

We identified 6976 manuscripts, of
which 61 studies met the inclusion
criteria (Fig. 1). These articles included
17 prospective cohort studies;*” > 11
retrospective cohorts;*** and 33 cross-
sectional studies.®>~” The pooled sample
size was 376 676 participants, including
97 737 participants admitted to the
emergency department, and 278 939
admitted to medical wards. We did not
identify any studies that intentionally
investigated prevalence of multimor-
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bidity as a primary objective. We have
therefore structured the results section
to explore the prevalence of the most
commonly identified individual chronic
diseases, followed by a section exploring
available data on multimorbidity from
secondary analyses of included studies.
Characteristics of studies that met
the inclusion criteria are described in
Table 1 (available at: https://www.who
.int/ publications/journals/bulletin/).
Data derived from 20 of the 48 countries
in sub-Saharan Africa, predominantly
from South Africa (10/61; 16.4%), Unit-
ed Republic of Tanzania (7/61; 11.5%)
and Ethiopia (7/61; 11.5%). Forty-two
studies (68.9%) examined unselected pa-
tients on medical wards and 19 (31.2%)
studies examined unselected patients
from the emergency department. Stud-
ies were assessed as high quality in 27
(44.3%) cases, with high risk of bias in
26 (42.6%), and very high risk of bias in
eight (13.1%; online repository).”

Prevalence of primary conditions
HIV

HIV prevalence was reported in 32
studies (Table 2). The pooled preva-
lence of HIV in medical wards was
36.4% (95% CI: 31.3-41.8; 25 stud-
ies)39,40,43,45,47749,5l,52,55,56,60,6],64,69771,79,81,84787,89
higher than the prevalence in emergency
departments (21.9%; 95% CI: 14.5-31.7;
seven studies).’7 44057280829 HIV infec-
tion was reported using laboratory or
point-of-care diagnostics in 18 stud-
ieS’37,40,43745,47751,56,65,68,72,82,84,89,96 and by
medical records or clinical history in the
remaining studies (Table 1).

Due to limited emergency depart-
ment data (< 10 studies), only data from
medical wards were included in the
meta-regression and sub-group analy-
ses. HIV infection prevalence among
medical in-patients correlated with
national HIV prevalence (odds ratio,
OR: 1.33; 95% CI: 1.09-1.63; online
repository).” Higher HIV prevalence
was noted in southern Africa (46.0%;
95% CI:40.5-51.7), as compared to east-
ern Africa (22.5%; 95% CI: 19.8-25.4).
There was no association between HIV
prevalence and year of study (OR: 0.93;
95% CI: 0.84-1.04); or country-level
income status, sex or average age (online
repository).” Prevalence of HIV was
also unaffected by the removal of studies
with a very high risk of bias (36.9%; 95%
CI: 31.6-42.6).
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Table 2. Prevalence data of chronic health conditions and risk factors in patients admitted to medical wards or emergency

departments, sub-Saharan Africa

Condition, by patient population No. of patients Prevalence, % 95% Cl 95% Pl Between group
(no. of studies) (range) heterogeneity, P
Patients in medical wards
Primary preventive conditions
HIV 231032 (25) 36.4 (11.4-67.0) 31.3-418 14.6-65.8 0.01
Treatment failure 1037 (3) 31.2(24.5-45.2) 19.2-46.5 - 0.56
Unknown status on admission 4329 (3) 374 (35.2-413) 34.1-40.8 <0.0001
New diagnosis 12524 (8) 8.8(4.3-17.2) 43-17.2 0.6-62.6 0.20
Unknown status at discharge 19011 (8) 16.8 (0.5-53.2) 12.3-22.7 5.0-43.7 0.05
Hypertension 122108 (14) 244 (4.1-71.1) 16.7-34.2 4.1-71.1 0.20
Hypertensive emergency 85333 (11) 2(14-14.2) 29-89 0.5-36.1 0.89
Diabetes 129627 (15) 11.9(3.8-25.2) 99-143 54-243 041
Diabetic emergency 73988 (8) 8(1.1-17.9) 2.7-84 0.6-31.8 0.54
Secondary end-organ conditions
Heart failure 76509 (13) 2 (2.3-34.2) 56-119 1.6-33.1 0.34
Stroke 105506 (17) 8(1.6-32. 9) 4.7-9.6 1.3-29.5 0.56
Acute coronary syndrome 1483 (4) 0(0.1-122) 0.2-6.0 - 0.75
Chronic kidney disease 5408 (8) 7.7 (O 7-38. 6) 39-147 0.6-54.3 0.05
Chronic liver disease 20550 (6) 8(1.3-5.0) 1.8-4.3 06-123 0.73
Chronic obstructive pulmonary disease 0(1) 2.0(2.0-2.0) 1.2-3.0 - 0.20
Risk factors
Alcohol use 1960 (5) 21.8(7.8-51.0) 8.0-47.1 0.3-96.5 =
Smoking 2686 (7) 9.6 (4.0-314) 50-17.7 0.8-57.3 0.14
Obesity 588 (1) 104 (0.10) 8.0-13.1 = =
Dyslipidaemia 0(0) - - - -
Patients in emergency departments
Primary preventive conditions
HIV 23050 (7) 21.9(6.8-30.2) 14.5-31.7 42-644 0.01
Treatment failure 463 (2) 254(19.4-32.8) 14.6-40.6 - 0.56
Unknown status on admission 1880 (1) 753 (75.3-753) 733-77.2 - <0.0001
New diagnosis 27285 (5) 5.0 (3.0-8.1) 3.0-8.1 0.6-29.7 0.20
Unknown status at discharge 7332 (4) 27.6 (18.0-40.7) 18.5-39.0 = 0.05
Hypertension 8061(2) 31.5(28.9-34.3) 26.4-37.1 - 0.20
Hypertensive emergency 40251 (6) 55(2.5-145) 3.1-95 0.6-35.0 0.89
Diabetes 8950 (3) 93 (5.5-13.1) 5.1-16.2 - 041
Diabetic emergency 32631 (5) 34(0.6-6.7) 13-87 0.1-64.5 0.54
Secondary end-organ conditions
Heart failure 26967 (3) 40(1.7-113) 0.9-16.1 = 0.34
Stroke 19359 (5) 54(2.2-135) 2.8-10.2 04-454 0.56
Acute coronary syndrome 9005 (2) 0.5(0.1-2.5) 0.0-11.2 - 0.75
Chronic kidney disease 2922 (1) 7 (3.7-3.7) 3.1-45 - 0.05
Chronic liver disease 2922 (1) 1(3.1-3.0) 25-38 - 0.73
Chronic obstructive pulmonary disease 3811 (2) 0(0.6-1.5) 04-2.6 - 0.20
Risk factors
Alcohol use 0(0) - - - -
Smoking 4100 (1) 14.8 (14.8-14.8) 13.7-15.9 = 0.14
Obesity 0(0) - - - -
Dyslipidaemia 0(0) - - - -

Note: We calculated between group heterogeneity using a random effects meta-analysis model, which compares prevalence in medical wards to prevalence in
emergency departments. Some conditions have no 95% Pl because prediction intervals were calculated when > 5 prevalence estimates were included in the meta-

analysis.
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Previously undiagnosed HIV was
reported in 13 studies, with a pooled
prevalence of 8.8% (95% CI: 4.3-17.2;
elght Studies)43,45,47,48,50,51,84,89 among med_
ical patients, and 5.0% (95% CI:3.0-8.1;
five studies)*”**¢>*”2 among emergency
department patients (Fig. 2). Among
patients established on antiretroviral
therapy, the pooled prevalence of
treatment failure was 31.2% (95% CI:
19.2-46.5; three studies)*>*"* among
medical patients and 25.4% (95% CI:
14.6-40.6; two studies)**** among emer-
gency department patients.

Hypertension

We estimated the prevalence of hyper-
tension from 16 studies. Pooled preva-
lence was 24.4% (95% CI: 16.7-34.2;
14 Studies)39,49,50,52,55,64,66,67,6977l,79,84,85 in
medical wards, and 31.5% (95% CI:
26.4-37.1; two studies)**** in emergency

departments. A high degree of hetero-
geneity in prevalence estimates was
observed in the medical setting (95%
PI: 4.1-71.1; I 99.7%). Hypertension
diagnoses were classified according to
in-patient assessment of blood pres-
sure in two studies (=140/90 mmHg),
and from medical records alone in 14
studies (Table 1).

Hypertension prevalence correlated
positively with country-level economic
status (OR: 1.50; 95% CI: 1.12-2.00;
online repository).” We did not find
evidence that hypertension prevalence
varied by age, sex, study region, study
year or study quality (online reposi-
tory).”

Acute hypertensive presentations to
hospital were reported in 17 studies, with
a pooled prevalence of 5.2% (95% CI:
2.9_8.9; 11 Studies)42,48,49,60,70,73,77,78,81,86,87
among medical settings and 5.5% (95%

Stephen A Spencer et al.

CI: 3.1-9.5; six studies)?6:°87:83.9098 jp
emergency departments.

Diabetes

The pooled prevalence of diabe-
tes in medical settings was 11.9%
(95% CI: 9.9-14.3; 15 studies; Ta-
ble 2).39,49,50,52,53,62,64,66,69771,79,84,85,92 In
emergency departments, we found an
overlapping prevalence estimate of 9.3%
(95% CI: 5.1-16.2; three studies).?7>%
A high degree of heterogeneity of esti-
mates in both settings is noted (medical
wards 95% PI: 5.4-24.3; I’ 97.6% and
emergency departments I 98.5%; <5
studies). The heterogeneity within the
medical wards could not be explained
by differences in age, sex, study quality
or study region (online repository).”
Diabetes was classified using random
glucose measurement (=200 mg/dL) in
one study,”® and ascertained from medi-

Fig. 2. Prevalence of primary preventive chronic conditions in patients admitted to medical wards or emergency departments,

sub-Saharan Africa

Prevalence
(95% CI)
Patients in medical wards [95% PI] No. of studies n/N
Diabetes omeanoses 11.9(9.9-14.3) 15 16193/129627
[5.4-24.3]
Diabetic emergencies b 4.8(2.7-8.4) 8 5688/73988
(0.6-318]
Hypertension 24.4(16.7-34.2) 14 17695/122108
[41-71.1]
Hypertensive emergencies " 52(29-89) 11 8459/85333
(0.5-36.1)
HIV ¢ rencopifjmee—on e 36.4(31.3-41.8) 25 73292/231032
[14.6-65.8]
HIV treatment failure - L 31.2(19.2-46.5) 3 309/1037
Unknown HIV status on admission - 37.4(34.1-40.8) 3 1604/4329
New HIV diagnoses 8.8(43-17.2) 8 1230/12524
(0.6-62.6]
Unknown HIV status at discharge S e 16.8(12.3-22.7) 8 3586/19011
[5.0-437]
Patients in emergency departments
Diabetes - 9.3(5.1-16.2) 3 841/8950
Diabetic emergencies 34(13-87) 695/32631
[0.1-64.5]
Hypertension (O 31.5(26.4-37.1) 2 2542/8061
Hypertensive emergencies e 55(3.1-9.5) 6 2173/40251
(0.6-35.0]
HIV e 21.9(14.5-31.7) 7 4047/23050
[4.2-64.4]
HIV treatment failure * ° 254 (14.6-40.6) 2 113/463
Unknown HIV status on admission . 753(733-77.2) 1 1415/1880
New HIV diagnoses - 50(3.0-8.1) 5 1108/27285
[0.6-29.7]
Unknown HIV status at discharge e 27.6(18.5-39.0) 4 1865/7332
T T T T T T
0 20 40 60 80 100
Prevalence (%)
* Individual study prevalence point 95% Cl +— 95% PI

Cl: confidence interval; PI: prediction interval.

Note: Values are also presented in Table 2. Some conditions have no 95% Pl because prediction intervals were calculated when > 5 prevalence estimates were

included in the meta-analysis
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Fig. 3. Prevalence of secondary end-organ conditions in patients admitted to medical wards or emergency departments,

sub-Saharan Africa

Prevalence
(95% CI)
Patients in medical wards [95% PI] No. of studies n/N
(0PD f 20(1.2-3.0) 1 20/1010
Acute coronary syndrome & - 1.0(0.2-6.0) 4 200/11483
Chronic liver disease »— 2.8(1.8-43) 6 469/20550
[0.6-123]
Chronic kidney disease ool 7.7 (39-147) 8 673/5408
[0.6-54.3]
Stroke oot 6.8 (4.7-9.6) 17 57647105506
[13-29.5]
Heart failure el 8.2(5.6-119) 13 6300/76509
[16-33.1)
Patients in emergency departments
(OPD 1 10(04-26) 2 49/38M
Acute coronary syndrome 0 05(0.0-11.2) 2 155/9005
Chronic liver disease ] 3.1(25-3.8) 1 90/2922
Chronic kidney disease 1 3.7(3.1-45) 1 109/2922
Stroke _———— 54(28-102) 5 956/19359
[0.4-45.4]
Heart failure = 40(0.9-16.1) 3 747126967

Individual study prevalence point

Cl: confidence interval; PI: prediction interval.

T T T T T
20 40 60 80 100

Prevalence (%)

95% Cl - +— 95%PI

Note: Values are also presented in Table 2. Some conditions have no 95% Pl because prediction intervals were calculated when > 5 prevalence estimates were

included in the meta-analysis

cal notes in all other studies (Table 1).
Diabetic emergencies were observed
in 4.8% (95% CI: 2.7-8.4; eight stud-
ies)56081,86.8792.9495 of medical patients
and 3.4% (95% CI: 1.3-8.7; five stud-
ies)*87>8397% of emergency department
patients (Fig. 2).

Prevalence of secondary
conditions

Heart failure presentations affected
8.2% (95% CI: 5.6-11.9; 13 stud-
ieS)39’47749’53’55'59’69’73’81'84786 Of medical
patients, and 4.0% (95% CI: 0.9-16.1;
three studies)™® of emergency de-
partment patients (Fig. 3). Only 31.2%
of studies reporting on heart failure
described the use of echocardiogra-
phy.*3¢38L8 None of the studies re-
ported prevalence of ischaemic heart
disease. However, acute coronary
syndrome was found in 1.0% (95% CI:
0.2-6.0; four studies)*”**"*7 of medical
patients, and 0.5% (95% CI: 0.0-11.2;
two studies)*®* of emergency depart-
ment patients. Two studies used elec-
trocardiogram and troponin criteria in
making the diagnosis.”**

Acute exacerbation of chronic
obstructive pulmonary disease was
observed in 2.0% (95% CI: 1.2-3.0;
one study)® of medical patients, and

1.0% (95% CI: 0.4-2.6; two studies)”*
of emergency department patients. No
studies described the use of spirometry
to classify diagnoses.

The prevalence of stroke admissions
was 6.8% (95% CI: 4.7-9.6; 17 studi
es)4l,48,53,55,57,59,70,73,74,81,84787,91,94,9511,1 medical
settings, and 5.4% (95% CI: 2.8-10.2;
five studies)®*7>#%9%% in emergency
departments. Of these 22 studies, eight
used radiological imaging to confirm the
diagnosis.41,54,57,59,74,91,93,98

Nine studies reported prevalence
of background chronic kidney disease
in isolation. Pooled prevalence was
7.7% (95% CI: 3.9-14.7; eight stud-
ies)?°05395697L7985 in medical patients,
and 3.7% (95% CI: 3.1-4.5; one study)*®
in the sole emergency department study.
However, only two studies confirmed
chronicity using serum and/or sono-
graphic markers of kidney disease.”"

Multimorbidity

None of the selected studies investi-
gated multimorbidity prevalence per
se. Fourteen studies reported comorbid
chronic diseases alongside a primary
condition (online repository).® Hy-
pertension and diabetes co-prevalence
was reported in three studies: 3790/108
357 (3.5%);%* 33/353 (9.3%);°° and
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273/3961 (6.9%).°® HIV and hyperten-
sion co-prevalence was reported in
three studies: 665/108 357 (0.6%);*
6/972 (0.6%);" and 140/2316 (6.0%).*
HIV and diabetes co-prevalence was
also reported in three studies: 666/108
358 (0.6%);* 78/2316 (3.4%);* and
78/972 (8.0%).*

Reporting bias

We found evidence of publication bias
from small studies reporting prevalence
of hypertension (Egger’s P -value: 0.04),
but no evidence of publication bias for
other conditions (online repository).*
To reduce very high risk of bias, we con-
ducted sensitivity analyses, and eight
studies with very high risk of bias were
subsequently excluded from the meta-
analyses, with no observed changes
in synthesized prevalence estimates
(online repository).*

Discussion

Here we present synthesized prevalence
data for multiple individual chronic dis-
eases among hospitalized adults in sub-
Saharan Africa. We found no studies
that directly measured the prevalence
of multimorbidity, although secondary
analyses within these studies suggest
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this to be a major problem. HIV, hyper-
tension and diabetes were all common,
mirrored by high proportions of pa-
tients presenting with decompensated
disease. These presentations included
hypertensive or diabetic emergencies;
undiagnosed or undertreated HIV; and
end-organ secondary complications
such as heart failure, chronic kidney
disease and stroke. Improvements in
early recognition and management of
chronic diseases are likely to result in
improved healthy life expectancy for
the most vulnerable patients.

Our estimated HIV prevalence in
sub-Saharan African hospitals is about
eightfold higher than reported estimates
at the community level in sub-Saharan
Africa (36.4% versus 4.7%).'* Reassur-
ingly, more than 90% of HIV-infected
patients included in this review knew
their diagnosis; however, treatment
failure in about one third of patients
indicates that viral control should
be a keystone issue for future public
health campaigns. Absence of tempo-
ral changes in our review may reflect
regional and sub-national variability in
the HIV epidemic and ART scale-up.***
This result contrasts data from Malawi
which shows falling HIV admissions
from 2012 to 2019.%°

For hypertension, prevalence in
sub-Saharan communities is estimated
at 30.8%,” which is similar to hospital
prevalence found in our study (24.4%).
We found that admission with severe
uncontrolled hypertension was higher
than in high-income countries (5.2%
versus 1.9%).'° With diabetes, the es-
timated hospital prevalence was 11.9%
which is higher than community levels
in sub-Saharan Africa (4.2%).!* Diabetic
emergencies represented 40% of patients
admitted with diabetes. In contrast,
findings from the National Diabetes In-
patient Audit England 2019 found that
diabetic emergencies were approximate-
ly one in 20 in diabetic inpatients.'”" In
sub-Saharan hospitals, the high burden
of decompensated illness presentations
indicate missed opportunities to better
diagnose and control disease.

A similar pattern was seen in dis-
ease burden from end-organ complica-
tions, dominated by heart failure and
stroke (8.2% and 6.8%, respectively),
which are higher than estimates from
outside sub-Saharan Africa (1-2%'%1%
and 3.7-4.4%).'°41% This reinforces ob-

564

servations that in sub-Saharan Africa:
(i) hypertension is the leading cause of
heart failure and stroke; and (ii) 88%
of the global hypertension mortality
is found in low- and middle-income
countries.' Estimates from the Global
Burden of Disease 2017 suggest that
ischaemic heart disease is the most
common cause of cardiovascular-related
death in sub-Saharan Africa (5% of all
deaths)."”” Although we did not find
data on the prevalence of ischaemic
heart disease, our result on prevalence
of acute coronary syndromes (1%)
suggests low rates of ischaemic heart
disease in sub-Saharan hospitals, in line
with previous hospital-based observa-
tions.1087111

The strengths of our study include
studies reporting data from unselected
medical and emergency department
populations, designed to reduce se-
lection bias. There were no language
restrictions in our search strategy, and
we were able to include data from 20
sub-Saharan African countries, rep-
resentative of nearly 400000 patient
admissions. We explored heterogeneity
by calculating 95% prediction intervals
to provide clinically relevant informa-
tion on the degree of heterogeneiety.*
In addition, we restricted our pooled
synthesis and used robust methods to
explore potential explanations, includ-
ing predetermined sensitivity, subgroup,
and meta-regression analysis.

The heterogeneity observed in
our analysis is a common limitation
of systematic reviews of disease preva-
lence.”"* The reasons for this include
differences in population demograph-
ics; criteria and tools used to ascertain
outcomes; and study quality. Given
differences between countries in terms
of access to health care, socioeconomic
status, geography and ethnicity, hetero-
geneity both between and within coun-
tries in sub-Saharan Africa is expected.
For example, HIV prevalence is likely
to be higher in hospitalized patients
compared to the general population for
a given country, with multiple factors
(e.g. success in meeting the UNAIDS
90-90-90 objectives)'”* influencing this
relationship.

Another limitation was the non-
uniform application of diagnostic cri-
teria, and likely inconsistent access to
laboratory assays, equipment and tech-
nical expertise. Quality issues relating to
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outcome ascertainment were identified
in over half of all included studies. For
instance, troponin, electrocardiogram
and angiography were underutilized
in the diagnosis of acute coronary
syndrome, and spirometry for chronic
obstructive pulmonary disease. This
underutilization may have led to under-
reporting of these conditions. Although
13.1% of studies were at very high risk of
bias, sensitivity analyses demonstrated
consistent disease prevalence estimates.

A key finding from this systematic
review is the lack of primary outcome
data on multimorbidity in sub-Saharan
hospitals. Synthesized community-level
data from predominantly high-income
settings have estimated multimorbid-
ity prevalence is 33.1%,'"* with disease
combinations reflecting the most preva-
lent individual long-term conditions
within the population.'”® Prospective
cohort studies, designed explicitly to
examine multimorbidity prevalence
using standardized diagnostic tools and
criteria, could support the development
of health services more responsive to
patient need.

We found high prevalence of single
chronic diseases in hospital settings.
From the limited data on multimor-
bidity identified within the second-
ary analyses of included studies, it is
probable that there is a high burden of
missed multimorbidity in sub-Saharan
Africa. When examining the secondary
outcome data from the studies included
in this analysis, it was revealed that
there may be a significant burden of
multimorbidity in this particular con-
text. For instance, one study primarily
focused on investigating the prevalence
of hypertension among medical in-
patients, but it also discovered that out
of the 59 patients with hypertension, 33
of them were also diagnosed with dia-
betes.® We also found high prevalence
of acute decompensated presentations.
We observed increased chronic disease
prevalence within hospitals compared
to community settings. Hospitalized
patients in sub-Saharan Africa are there-
fore likely to have increased preventable
disability and early mortality compared
to high-income settings.

Our review suggests important
clinical and policy implications. Simi-
larly, the need for context-appropriate
diagnostics was underscored by a 2023
World Health Assembly resolution.''
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Inconsistent use of diagnostic tools and
criteria has also been described within
the Lancet commission on diagnostics,
showing limited or no access for 47% of
the global population.” Implementa-
tion of standardized chronic disease
programmes which focus on community
care (e.g. the WHO package of noncom-
municable disease interventions)''®
could be strengthened by explicit link-
ages to secondary clinical pathways.
Successful implementation of such
linkages will require broad health
systems approaches including: health-
care worker training; development of
financial models that promote reliable
access to diagnostics and essential
medicines; integration with existing
health information systems;'"” robust
governance structures; and strengthened
local leadership.!’® The need to shift
away from disease- to patient- cen-
tred approaches is a consistent theme
highlighted in recent Lancet commis-
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sions.’?*'?! Improved health literacy is
likely to empower patients and their
caregivers in managing their health and
chronic conditions, and navigating care
pathways. Policies which link primary
and secondary care for chronic disease
management could facilitate more ac-
cessible and cost-effective models of
care delivery, from both provider and
patient perspectives. ll
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Résumé

Utilisation des services hospitaliers par des patients souffrant de maladies chroniques en Afrique subsaharienne: revue

systématique et méta-analyse

Objectif Mesurer le taux de prévalence des maladies chroniques
individuelles et de la multimorbidité chez les adultes hospitalisés en
Afrique subsaharienne.

Méthodes Nous avons analysé systématiquement MEDLINE®, Embase®,
I''ndex Medicus mondial, Global Health et SciELO a la recherche de
publications mentionnant des cohortes de patients recrutés entre le 1¢
janvier 2010 et le 12 mai 2023. Nous avons retenu les articles traitant
de la prévalence de certaines maladies chroniques prédéfinies au sein
des services de soins intensifs, sans sélection préalable (aux urgences ou
en milieu hospitalier). Aucune restriction de langue n'a été appliquée.
Nous avons ensuite estimé le taux de prévalence au moyen d'une
méta-analyse a effets aléatoires, tout en appliquant des intervalles de
confiance de 95%, des intervalles de prévision de 95% et une statistique
F pour I'hétérogénéité. Enfin, en vue d'examiner les liens avec I'age, le
sexe, le statut de revenu du pays, la situation géographique et le risque
de biais, nous avons mené des analyses prédéfinies de méta-régression,
de sous-groupe et de sensibilité.

Résultats Sur les 6976 études identifiées, 61 correspondaient aux
critéres d'inclusion et contenaient des informations relatives a 20 pays
et 376 676 personnes. Bien qu'aucune n'évoquait directement une
multimorbidité, la prévalence des cas individuels était indiquée. Parmi
les admissions a I'hopital, le plus haut taux de prévalence concernait:
les infections au virus de I''mmunodéficience humaine (36,4%; IC de
95%:31,3-41,8), I'hypertension (24,4%; IC de 95%: 16,7-34.2), le diabéte
(11,9%; IC de 959%: 9,9-14,3), l'insuffisance cardiaque (8,2%; IC de 95%:
5,6—11,9), les maladies rénales chroniques (7,7%; IC de 95%: 3,9-14,7)
et les accidents vasculaires cérébraux (6,8%; IC de 95%: 4,7-9,6).
Conclusion La multimorbidité des patients se rendant a I'hopital
en Afrique subsaharienne demeure peu documentée, en dépit de la
lourde charge que font peser les maladies chroniques individuelles. Des
études prospectives de santé publique sont nécessaires a ce sujet pour
déclencher desinterventions du systeme de santé adaptées au contexte
et améliorer ainsi les chances de survie et le bien-étre des patients.

Pesiome

Ncnonb3oBaHue 60/1IbHUYHbIX yanyr nauymeHTaMm ¢ XpoHU4YeCKUmMim 3aboneBaHMAMN B CTPaHax A(I)pI/IKI/I Kory

oT Caxapbl: cucTemaTnyeckumn 0630p N mMeTaaHanums

Llenb OueHnTb pacnpoCcTpaHeHHOCTb OTAENbHBIX XPOHUYECKNX
3aboneBaHwii N MynbTUMOPOVAHOCTY CPEeAV B3POCIOrO HaceneHus,
MOCTYMNMBLLEro B CTauMoHap B cTpaHax AGpuKM K tory ot Caxapsbl.

MeTopbl [poBeseH cucTeMaTmueckmin nonck 8 MEDLINE®, Embase®,
Global Index Medicus, Global Health v SciELO ny6nukauumi,
COAeprKallMX CBeIeHNA O KoropTax NaumeHToB, HabpaHHbIX
B nepwuof ¢ 1 aneapa 2010 . no 12 maa 2023 . BKoYeHbl CTaTby,
B KOTOPbBIX CO0BLIANoCch 0 pacnpoCTPaHEeHHOCTV onpeaeneHHbIX
XPOHNYECKIX 3300M1eBaHM B HEBBIBOPOUHbIX CIY»KOaX HEOTIIOKHOM
nomouwu (oOTAeNeHnAX CKOPOM NOMOWM UK MeaUUUHCKIMX
CTaumoHapax). A3bIkoBble OrpaHuyeHns OTCYTCTBOBaNW. bbinu
NosyyYeHbl OLEHKM PacrpoCTPaHeHHOCTH C MOMOLLbIO MeTaaHasn3a
CO chyyaiHbiMy dbdekTamu, a Takke 95%-e foBepuUTenbHble
MHTepBanbl, 95%-e MHTepBanbl NPeaCcKasaHns 1 cTaTucTuka F
[ONA OUEHKM reTeporeHHoCTV. [Ina nsyyeHuna accoumnaumi ¢
BO3pacToM, MOMIOM, YPOBHEM [JOXOAa B CTpaHe, reorpaduueckim
PErvioHOM 1 PUCKOM CUCTEMATUUECKOW OWNOKM aBTOPbI MPOBENM

3apaHee OroBOpeHHble aHann3bl MeTaperpeccun, Noarpynn un
UyBCTBUTENBHOCTH.

Pesynbtatbl /13 6976 BbiABNEHHbIX UCCNe[oBaHNMA 61 O0TBeYano
KpUTEPUAM BKITIOUYEHUA U COAEPKaNo AaHHble 13 20 CTpaH u
376 676 yenosek. H1 B OOHOM 13 HUX He OblIO NPAMOTO yKasaHwA
Ha MynbTUMOPOUAHOCTb, @ BMECTO 3TOrO MPUBOANANCE AaHHbIE
O PacnpoCTPaHeHHOCTN OTAENbHbIX 3abonesanuin. Cpean
rocnuTanMsauuii Hanbonbllylo PacNPOCTPAHEHHOCTb UMENK
BUPYCHasA MHOEKLMA MMyHofeduLMTa Yenoseka (36,4%; 95%-1 [
31,3-41,8), runepToHns (24,4%; 95%-1 [11:16,7-34,2), anabet (11,9%;
95%-1 [11:9,9-14,3), cepaeyHan HeLoCTaToUHOCTb (8,2%; 95%-1n [N
5,6—11,9), xpoHuueckas bonesHb nouvek (7,7%; 95%-1 A1:3,9-14,7) n
I/IHCyﬂbT( ,8%; 95%-1 IN: 4,7-9,6).

BbiBoa Cpean nauyveHToB, obpalialolmxcsa 3a CTalnMoHapHOW
MeWUMHCKON MOMOLLbIo B CTpaHax Adpurkn K tory oT Caxapsl,
MyNbTUMOPOMAHOCTE OCTaeTCA MasoOMMCaHHOW, HeCcMoTpA
Ha BblCOKOe BpeMaA OTAeNbHbIX XPOHUUYECKMX 3a001eBaHI.
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MpOCMeKTVBHbIE UCCeA0BaHNs OBLECTBEHHOTO 3PaBOOXPAHEHIIA
N0 V3Y4YeHUIO MyNbTUMOPBUAHOCTY HEOOXOAMMBI ANA Pa3paboTKy
KOMTIEKCHBIX 1 YUWTBIBAIOLIMX KOHKPETHBIE YCIOBWA BMELLIATENbCTB

Systematic reviews I
Patients with chronic conditions in sub-Saharan African hospitals

B CMCTEMY 3[4paBOOXpPaHeHNA, HarnpaBieHHbIX Ha MakCMMaslbHOe
yBe/4eHne BblXKNBaeMOCTN U 6J'|a|'OI'IOJ'IyLH/IF| naureHTos.

Resumen

Utilizacion de servicios hospitalarios por parte de pacientes con enfermedades cronicas en el Africa Subsahariana: revision

sistematica y metaanalisis

Objetivo Estimar la prevalencia de enfermedades cronicas individuales
y la multimorbilidad en adultos ingresados en hospitales en paises del
Africa Subsahariana.

Métodos Buscamos publicaciones de manera sisteméatica en MEDLINE®,
Embase®, Global Index Medicus, Global Health y SCIELO que registraran
grupos de pacientes reclutados entre el 1 de enero de 2010y el 12 de
mayo de 2023. Incluimos articulos que informaban sobre la prevalencia
de enfermedades crénicas predefinidas en el marco de los servicios
de cuidados intensivos no seleccionados (salas de urgencias o centros
médicos hospitalarios). No se aplicaron restricciones lingifsticas.
Generamos estimaciones sobre la prevalencia utilizando un metaanalisis
de efectos aleatorios, junto con intervalos de confianza del 95%,
intervalos de prediccion del 95%y estadistica /* de heterogeneidad. Para
analizar la relacién con la edad, el sexo, el nivel de ingresos del pafs, la
zona geograficay el riesgo de sesgo, llevamos a cabo una metarregresion
predefinida y un andlisis de subgrupos y sensibilidad.

Resultados De los 6976 estudios seleccionados, 61 cumplian los
criterios de inclusion, y englobaban datos de 20 paises y 376 676
personas. Ninguno registraba multimorbilidad de manera directa, sino
prevalencia de enfermedades individuales. Entre los ingresos médicos,
la prevalencia mas alta correspondio a: la infeccion del virus de Ia
inmunodeficiencia humana (36,4%; IC del 95%: 31,3-41,8), hipertension
(24,49%; IC del 95%: 16,7-34,2), diabetes (11,9%; IC del 95%: 9,9-14,3),
insuficiencia cardiaca (8,2%; IC del 95%: 5,6—11,9), enfermedad crénica
renal (7,7%; IC del 95%: 3,9-14,7) e ictus (6,8%; IC del 95%: 4,7-9,6).
Conclusion Entre los pacientes que buscan atencion hospitalaria en
el Africa Subsahariana, la multimorbilidad sigue estando escasamente
descrita, a pesar de las elevadas tasas de enfermedades crénicas
individuales. Los estudios prospectivos de salud publica que versan sobre
tasas de multimorbilidad son necesarios para generar intervenciones
integradas y adaptadas a las circunstancias por parte del sistema
sanitario, para poder aumentar asf la supervivencia y el bienestar de
los pacientes.
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